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(54) PLACING METHOD FOR SOLDER BALL 

(57)Abstract: 

PURPOSE: To optimally control the amount of maximum 
displacement of solder ball, and the height of a head that 
vacuum-sucks a solder ball when placing solder balls on the 
electrodes on a workpiece to form bumps. 
CONSTITUTION: A solder ball 1 is vacuum-sucked to the 
suction hole 27 in a head 26. and then placed on an electrode 
on a board 3. In this case the height of the head 26 is 
controlled so that the relation xtane- R/2 may be. established 
where R is the width of the electrode 4; e is the angle of 
inclination of the tapered face a of the suction hole 27; and 
(x) is the fall distance of the solder ball 1 . Further, the height 
of the head 26 is determined based on the fall (x) and the 
diameter (d) of the solder ball 1. The 3older ball 1 is dropped 
on the electrode 4 from the determined^ height, and placed 
there. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] Vacuum adsorption is carried out at a hole, adsorption of the shape of a cross-section 
taper formed in the inferior surface of tongue of a head in the solder ball — the loading technique of 
the solder ball which the electrode of a work is dropped and is carried — it is — the width of face of 
the aforementioned electrode — R and the aforementioned adsorption — the tilt angle of the taper 
side of a hole, when fall distance of theta and the aforementioned solder ball is set to x The loading 
technique of the solder ball characterized by controlling the height of the aforementioned head to be 
set to xtantheta<=R/2. 

[Claim 2] The loading technique of the solder ball the claim 1 publication which determines the height 
of the aforementioned head from the diameter of the aforementioned fall distance and the 
aforementioned solder ball, and is characterized by dropping the aforementioned solder ball to the 
electrode of the aforementioned work, and carrying from this determined height. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the loading technique of the solder ball for carrying 

the solder ball for forming a bump in the electrode of a work. 

[0002] 

[Prior art] In order to form a bump (vegetation electrode) in the electrode of works, such as a 
substrate and a semiconductor chip, carrying the solder ball which is a bump's material in the 
electrode of a work is performed. Hereafter, the loading technique of the conventional solder ball is 
explained. 

[0003] Drawing 4 is the head of the loading equipment of the conventional solder ball, and the front 
view of a substrate, the adsorption which 1 is a solder ball and was formed in the inferior surface of 
tongue of a head 2 — a hole — vacuum adsorption is carried out at 2a 3 is a substrate and the 
electrode 4 is formed in the top. the solder ball 1 with which the feed zone of a solder ball was 
equipped with drawing 4 — a head 2 — adsorption — a hole — to 2a, vacuum adsorption is carried 
out. and it takes up. it moves to the upper part of a substrate 3, and the status just before carrying 
the solder ball 1 in the electrode 4 of a substrate 3 is shown 

[0004] the Blois equipment (not shown) being connected to the head, carrying out vacuum adsorption 
of the solder ball 1, when the Blois equipment operates, and the Blois equipment operating to an 
opposite direction, and blowing off gas — the solder ball 1 — adsorption of a head 2 — a hole 
forcible fall is carried out from 2a 

[0005] When it has the vertical device for moving a head 2 up and down and the solder ball 1 is 
carried in an electrode 4. the loading equipment of a solder ball drops a head 2, and approaches an 
electrode 4 in the solder ball 1. in this case, if the amount of downs of a head 2 is excessive, the 
solder ball 1 will be strongly pushed to an electrode 4 — having — the solder ball 1 — adsorption — 
a hole — even if it fits into 2a and it blows off air as mentioned above — the solder ball 1 — 
adsorption — a hole — it will fall from 2a and will not be carried on an electrode 4 Therefore, you 
have to adjust the height of a head 2 so that gap G may be secured between the solder ball 1 and the 
electrode 4. 

[0006] Drawing 5 (a) and (b) show the solder ball carried in the electrode of a substrate by the 
loading equipment of the conventional solder ball which is the front view of the conventional 
substrate and is shown in drawing 4 . Drawing 5 (a) shows immediately after loading (before a reflow). 
and drawing 5 (b) shows the bump formation back (after a reflow). As for five, a resist and 6 are flux 
among drawing. In drawing 5 (a), the left-hand side solder ball 1 is surely located in the center of an 
electrode 4. Moreover, as for the central solder ball 1 , the left half part is located on an electrode 4. 
the position gap of the right half part is carried out a little from an electrode 4, and it is located on a 
resist 5. Moreover, the position gap of the right-hand side solder ball 1 is carried out greatly, it 
separates completely from an electrode 4. and is located on a resist 5. 

[0007] The substrate shown in drawing 5 (a) is sent to the heating furnace of a reflow. and by heating 
a substrate 3 there, by cooling the solder ball 1 which carried out melting and carried out melting 
continuously, and making it solidify, as shown in drawing 5 (b). a bump 1 generates the solder ball 1. 
Here, melting solidification of the left-hand side solder ball 1 is carried out on an electrode 4. and it is 
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generating the bump 1, Moreover, it is drawn close to the good electrode 4 side of **** nature as 
this carries out melting of the central solder ball 1 (refer to arrow head N), and finally a bump 1 is 
correctly generated on an electrode 4. However, since the position gap of the right-hand side solder 
ball 1 is greatly carried out from an electrode 4 and it is located on a resist 5. even if this carries out 
melting of it. it will not be drawn close on an electrode 4. but a bump 1 will be generated on a resist 5. 

[0008] According to the experiment of this invention person, if the amount of position gaps of main O 
of the solder ball 1 is 1/2 or more [ of width-oMace R of an electrode 4 ], the solder ball 1 which 
carried out melting will not be drawn close on an electrode 4. but as shown in the right-hand side of 
drawing 5 (b), a bump 1 will be generated on a resist 5. Moreover, in drawing 4 , if gap (fall distance of 
solder ball 1) G of the solder ball 1 in case a head 2 drops the solder ball 1, and the substrate 3 is too 
large, a position gap of the solder ball 1 which fell on the electrode 4 will also become large. That is, 
in order to generate a bump correctly on an electrode, it is desirable to make a bump's position gap 
and fall distance as small as possible. 
[0009] 

[Object of the Invention] Then, this invention takes the above-mentioned situation into consideration, 
makes small a position gap of the solder ball which fell on the electrode of a work as much as 
possible, and it aims at offering the loading technique of the solder ball which can generate a bump 
certainly on the electrode of a work. Moreover, it aims at offering the loading technique of a solder 
ball that a height control of the head for making fall distance of a solder ball small as much as 
possible can be performed. 
[0010] 

[The means for solving a technical problem] for this reason, the cross-section taper-like adsorption 
to which this invention was formed in the inferior-surface of tongue of a head in the solder ball — the 
loading technique of the solder ball which vacuum adsorption is carried out at a hole, and the 
electrode of a work is dropped, and is carried — it is — the width of face of an electrode — R and 
adsorption — when fall distance of theta and a solder ball was set to x for the tilt angle of the taper 
side of a hole, the height of a head was controlled to be set 

[001 1] Moreover, the height of a head was determined from the diameter of fall distance and a solder 
ball, and from this determined height, the electrode of a work is dropped and it was made to carry a 
solder ball. ^ 
[0012] \ ' ' 

[Operation] According to the above-mentioned configuration, when a solder ball carries out melting of 
the maximum of a position gap of the solder ba|l which fell to the electrode of a work, it can be held 
down within limits drawn close by the electrode, and a bump can be certainly generated on an 
electrode. Moreover, the height of a head can be controlled so that the fall distance of a solder ball 
becomes small as much as possible, and a position gap of the solder ball which fell to the eliectrode of 
a work can be made small as much as possible. 
[0013] 

[Example] Next, one example of this invention is explained, referring to a drawing, drawing 1 — the 
front view of the loading equipment of the solder ball of one example of this invention, and drawing 2 
— adsorption of this head — the partial expanded sectional view of a hole and drawing 3 are the 
analysis views of the fall distance of this solder ball 

[0014] In drawing 1 , positioning table A of the following configurations is prepared on the pedestal 11. 
Y table which drives 12 by the Y motor 13. X table which drives 14 by the X motor 15. and 16 are 
electrode holders which are formed on the X table 14 and hold a substrate 3. That is, a substrate 3 is 
positioned by operating the X motor 15 and the Y motor 13 in a predetermined position. 
[0015] Moreover, ball **** B of the following configurations is ****ed beside positioning table A. 
Opening of the upper part is carried out, 18 is a ball case which contains two or more solder balls 1 
inside, and air hole 18a of a minor diameter has opened it in the inferior surface of tongue of the ball 
case 18 rather than the solder ball 1. 20 surrounds the ball case 18 from an outside, and Fukiage 
means D of the following configurations is connected to the lower part of internal space S of a sheath 
20 which is the sheath which internal space S ****s to air hole 18a. Blois where 22 blows off inert 
gas (for example, N2 gas) or a dry air, and 21 are bulbs which open and close the path of the gas by 
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which Blois 22 blows off. 

[0016] If Blois 22 is operated here and a bulb 21 is opened, through internal space S and air hole 18a. 
gas will pass the layer of the solder ball 1 and will be emitted upwards. Since Fukiage means D was 
prepared, the status that the solder ball 1 was made to float is generated, and solder ball 1 comrades 
can be prevented from condensing by sending gas into the layer of the solder ball 1 in this example, 
namely, the status that are not as a lump which consists of two or more solder balls 1, and one solder 
ball [ one ] 1 was separated — it can be dealt with — adsorption of a head — it has become that it 
is easy to make a hole correspond to a one for one In addition, as technique of making a solder ball 
floating, you may vibrate the container which contains a solder ball. In this case, it is good to attach 
in the pars basilaris ossis occipitalis of a container the vibrator (oscillating addition means) which 
consists of a piezoelectric device. 

[0017] the adsorption which 26 is a head, and carries out vacuum adsorption of the solder ball 1 on 
the inferior surface of tongue as shown in drawing 2 — the hole 27 is ****ed in large numbers in the 
shape of a matrix 30 is the block holding a head 26. The head 26 is connected to the Blois equipment 
24 through piping 25. 

[0018] C is a move means to carry out the both-way move of between ball **** B and the 
substrates 3 for a head 26. Among these, the support frame to which 31 extends in the orientation of 
Y, the feed screw with which 32 is **5Mced by the support frame 31, and 33 are Y motors made to 
rotate a feed screw 32. Although 34 is not illustrating, the move plate which equipped the rear face 
with the nut section which ****s to a feed screw 32, and 35 are the perpendicular guide rails 
prepared in the move plate 34, and the above-mentioned block 30 is ****ing them free [ a slide ] to 
the guide rail 35. The perpendicular feed screw with which 36 was ****ed by the move plate 34. Z 
motor which 37 makes rotate a feed screw 36, and 38 are the delivery nut sections which **** to a 
feed screw 36 and were fixed to the block 30. That is. by driving the Z motor 37, a head 26 can be 
made to be able to fluctuate and a head 26 can be moved to a longitudinal direction in drawing 1 by 
driving the Y motor 33. 

[0019] 29 is the sensor as a height measurement element by which the move way of a head 26 was 
prepared caudad. and measures optically the height of the inferior surface of tongue of a head 26 
from a lower part drawing 2 — setting — adsorption — a hole 27 is a cross-section taper-like, the 
solder ball 1 is close to the taper side a. and vacuum adsorption is carried out 

[0020] The loading equipment of this solder ball is constituted as mentioned above, and explains an 
operation below, in drawing 1 . a head 26 is located in the upper part of ball **** B, and the Z motor 
37 carries out a right reverse drive there — a head 26 — down / elevation operation — carrying out 
— adsorption of the inferior surface of tongue — to a hole 27, vacuum adsorption of the solder ball 1 
is carried out, and it is taken up at this time, the solder ball 1 is floated and fluidized by pressuring 
upwards gas from air hole 1 8a — making — each adsorption — a hole 27 is made to carry out 
vacuum adsorption of the solder ball 1 certainly 

[0021] Next, when the Y motor 33 right-drives, a head 26 is moved to the upper part of a substrate 3. 
The height of the inferior surface of tongue of a head 26 is measured by the sensor 29 at the middle, 
and the data is registered into the memory of a computer (outside of drawing), where a head 26 is 
located in the upper part of a substrate 3, the Z motor 37 is right-driven and a head 26 is downed to 
a predetermined height — making — there — a vacuum adsorbed state — canceling — further — 
desirable — the Blois equipment 24 — reverse — driving — adsorption — blowing off gas from a 
hole 27 — the solder ball 1 — adsorption — forcible fall is carried out from a hole 27, and the solder 
ball 1 is carried on the electrode 4 of a substrate 3 Subsequently, when a head 26 goes up and the Y 
motor 33 reverse-drives, a head 26 is moved to the upper part of ball **** B, and the operation 
mentioned above is repeated. In addition, on the electrode 4, flux is applied beforehand. 
[0022] Next, the fall distance of a solder ball is explained with reference to drawing 3 . In addition, a 
head 26 downs and drawing 3 shows the physical relationship when dropping the solder ball 1. the 
inside of drawing, and d — the diameter of the solder ball 1, and R — the width efface (case an 
electrode 4 is circular — the diameter — ) of an electrode 4 When not circular, the tilt angle of taper 
side a and O the minimum width of face and theta The center of the solder ball 1, It is the line which 
extended the intersection of the vertical line and the inclination line of taper side a by which K 
passes along the center of the solder ball 1 , and T in the inferior surface of tongue of a head 26, and 
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the distance of soffit section E of the solder ball 1 , and extended b to soffit section E to taper side a 
of the solder ball 1, and parallel, and the tilt angle is theta. Moreover, x is the fall distance of the 
solder ball 1, and y is the distance from intersection K to soffit section E of the solder ball 1, 
[0023] In the term of a Prior art, as explained with reference to drawing 5 , the amount of position 
gaps of main O of the solder ball 1 must be 1/2 or less [ of width-of--face R of an electrode 4 ]. Here, 
the case where the solder ball 1 falls to an oblique position along with taper side a produces the 
greatest position gap on the solder ball 1. In this case, the fall tracing of soffit section E of the solder 
ball 1 is set to line b. Therefore, the amount of maximum position gaps of the solder ball 1 is 
xtantheta, and this should be just smaller than R/2. after [ therefore, ] dropping a head 26 to the 
height with which it is satisfied of xtantheta<=R/2 — the vacuum adsorbed state of the solder ball 1 
— removing — desirable — adsorption — if gas is blown off from a hole 27 and the solder ball 1 is 
dropped, the solder ball 1 is carried on an electrode 4 within the limits of the amount of position gaps 
which can generate a bump correctly on an electrode 4 

[0024] Moreover, what is necessary is just to control the height of a head 26 clearly from drawing 3 , 
so that the height of intersection K serves as x+y. Here, it is y=(d/2) -(1/sintheta)+ (d/2). Distance L 
from inferior-surface-of-tongue c to intersection K of a head 26 is design top known. Therefore, the 
height of inferior-surFace-of-tongue c of a head 26 is measured by the above-mentioned sensor 29, 
the height of a head 26 is controlled so that the height of intersection K serves as x+y, and the 
solder ball 1 is dropped on an electrode 4. Therefore, if an operator inputs R, theta, and d into a 
computer, a computer will calculate x+y (height in case a head 26 cancels vacuum adsorption and 
drops the solder ball 1 to an electrode 4), and will control the height of the head 26 by the rotation of 
the Z motor 37. 
[0025] 

[Effect of the invention] According to this invention, when a solder ball carries out melting of the 
maximum of a position gap of the solder ball which fell to the electrode of a work, it can be held down 
within limits drawn close by the electrode, and a bump can be certainly generated on an electrode. 
Moreover, the height of si head can be controlled so that the fall distance of a solder ball becomes 
small as much as possible, and a position gap of the solder ball which fell to the electrode of a work 
can be made small as much as possible. 



[Translation done.] 
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